a 


- 
“4 
- 


’ 
. 
“ 
+ 








: 


8 BEEBE EEE EBELE EEE BCE EEE EEE BEE LE ODE BEE CLL B ELE EDEL ELE 
eat ey Te “gs a 

. ATOMS, PLANETS BEAL on 

i and STARS _— 

(AN ASTRONOMICAL WALL CHART) onan 

E MEAP 





® 2nd Edition Revised and ron 


mxamen Ot Tee Boars 
58 Further Developed Reduced sectional view through the 
SIZE 4 FT. x 2 FT. earth, which is only one of the many 


drawings included on this one chart 


: Astronomy Visualized by Graphic Illustrations Which Show 
= at a Glance Information That Would Otherwise Take Hours 
of Reading and Study to Understand 


“I was extremely pleased to receive your beautiful drawing 
which gives a vivid representation of our solar system, I 
have hung it on the wall of my room to look often at it, It 
should, in my opinion, be made accessible to all schools in 
the country.’—Sincerely yours, A, EINSTEIN, 


“The drawing is excellent and informative, You certainly 
have given an enormous amount of information in a limited 
space.’"—DR, FOREST RAY MOULTON, 


“I have never before seen the various features of the solar 
system and the earth shown so skillfully."—-DR, M, M. 
LEIGHTON, Illinois State Geological Survey Div, 


“The author has produced for display in schoo! or study, a 
useful quick reference sheet, for the student of elementary 
astronomy.”"—JOURNAL OF THE BRITISH INTER- 
PLANETARY SOCIETY, London, England. 


“The Chart is to be highly recommended for the worthy 
purpose for which it is intended.”— POPULAR 
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Wyoming Geological Association, 
4th Annual Field Conference, Aug. 
9-13, 1949. Powder River Basin, 
Wyoming. 


Rocky Mountain Federation of 
Mineral Societies, Annual Con- 
vention. August 25-27, 1949. Albu- 
querque, New Mexico. 


Midwest Federation of Geologi- 
cal Societies, 9th Annual Conven- 
tion. August 26-28, 1949. Daven- 
port, Iowa. 


Fourth International Conference 
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22-September 15, 1949. Budapest. 
Hungary. 


Northwest Federation of Miner- 
alogical Societies, Annual Con- 
vention, September 2-4, 1949. 
Eugene, Oregon. 
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Society of Vertebrate Paleon- 
tology, 9th Annual Meeting. No- 
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Magnetic Survey For Minerals By Airborne Magnetometer 
Has Proven Its Worth 


WASHINGTON, June 24 (Science 
Service) — Surveying the crust of 
the earth for possible hidden metal 
ores and petroleum with magnetic 
instruments has proven its worth, 
the UNSCCUR will be told at its 
August meeting at Lake Success, 
N. Y., by J. R. Balsley, Jr., of the 
U. S. Geological Survey, it was 
revealed here. He will base his 
statements on the experience of the 
past five years with the airborne 
magnetometer. 

The airborne magnetometer was 
used during the war floating 
through the air under and behind 
an airplane to detect submerged 
enemy U-boats in the Atlantic 
ocean. Its findings passed in elec- 
tric signals to the plane by means 
of the trailer cable. During and 
since the war, this type of airborne 
instrument has been used to survey 
many thousands of square miles of 
territory in a search for hidden 
minerals, and particularly for 
geological formations in the crust 
of the earth favorable for pe- 
troleum. 

UNSCCUR is an international 
organization promoting worldwide 
developments through the inter- 
change of scientific knowledge. Its 
full name is the United Nations 
Scientific Conference on the Con- 
servational and Utilization of Re- 
sources. 

The airborne magnetometer is, 
according to Mr. Balsley, a high- 
speed, low-cost reconnaissance geo- 
physical instrument which can be 
used to produce magnetic maps of 





the same order of accuracy as those 
produced by ground magnetic 
instruments. 

It is not well suited for making 
small detailed surveys or for use 
in mountainous areas. It is par- 
ticularly useful in areas which are 
difficult to traverse on foot, and in 
combination with radio and radar 
location systems can be used to 
conduct surveys over water or other 
unmapped oreas. 


The over-all accuracy of the 
results of the airborne magneto- 
meter can be most easily discussed 
by comparison with that of the 
more familiar ground magneto- 
meter of the Schmidt type, he will 
say. The results of the aero- 
magnetic survey are compiled into 
a magnetic contour map or a series 
of magnetic profiles of the same 
type as those obtained by ground 
methods. 

Although geophysical ground 
magnetic surveys usually measure 
variations in either the vertical 
or horizontal components of the 
earth’s magnetic field, aeromagnetic 
surveys measure variations of the 
total field. In practice the two 
methods do not compete but com- 
plement each other. 





Cover Photo 


This month’s cover photo is of 
Castle Rock, a Cretaceous chalk 
spire in eastern Gove County, 
Kansas. See “Scenic Kansas’’, pages 
11-12. Photo courtesy of the State 
Geological Survey of Kansas. 








THE EARTH SCIENCE DIGEST 


SCENIC KANSAS 


KENNETH K. LANDES 


The author, formerly assistant director of the State Geological Survey of 
Kansas, is now chairman of the Department of Geology, University of Michigan. 
This article is a condensation of the second edition of the booklet “Scenic 
Kansas”, published by the State Geological Survey of Kansas. 





The High Plains, view taken east of Garden City on USS0 South 


The gently sloping topography of 
the High Plains represents a part of 
the western third of Kansas. The 
High Plains were made by ancient 
streams that flowed eastward from 
the Rocky Mountains and deposited 
sand, gravel, and silt to a depth 
of many feet along a wide belt from 
Canada to Texas. In some places 
wind-blown dust covers’ these 
ancient stream deposits. 

The second of the great Ice Age 
continental glaciers invaded north- 
eastern Kansas as far south as 
Kansas River Valley. As the ice 
melted it left a quantity of loose 
rock and soil strewn over the sur- 
face to a depth of many feet. 





Streams have cut their valleys into 
the unconsolidated glacial material, 
producing landscapes such as the 
one pictured here. 

Eastern Kansas is characterized 
by broken topography and many 
outcropping rocks. Hard, resistant 
beds of limestone make mounds 
and valley rim rocks and terraces 
along the valley sides. The gentler 
slopes mark the shale outcrops. 
Sandstones, which affect topo- 
graphy in much the same manner 
as limestones, are fairly numerous 
in southeastern Kansas. 

Rock City is noted for its 200 
or more unusually well-formed 
large sandstone concretions. Some 
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Landscape in ice-visited northeastern Kansas, Doniphan County 









Rock City, southwest of Minneapolis, Ottawa County 
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Hell's Half Acre, northeastern Comanche County 


are almost perfect spheres with 
diameters exceeding 12 feet. Others, 
with diameters ranging from 8 to 
27 feet, vary from rounded to 
elliptical forms. 

At one time, when the surface 
of the land in this area was higher 
than it is now, the sandstone rock 
occupying this space consisted of 
poorly cemented sand _ grains. 
Underground waters containing dis- 
solved calcium carbonate circul- 
ated through the porous rock, 
depositing calcium carbonate in 
the open spaces, The precipitation 
of this calcium carbonate, which 
is a natural cement, began at many 
scattered points and continued 
outward in all directions from these 
centers. In this manner spherical 
bodies of tightly cemented sand 
grains — concretions — were form- 
ed within the sandstone mass. As 
erosion by wind, rain wash, and 


running water lowered the surface, 
carrying away the loosely cemented 
sand, the concretions were un- 
covered. 

Hell’s Half Acre, an interesting 
spot of badlands scenery, is errone- 
ously named in that it covers at 
least ten acres. Many bizzare forms, 
including a multitude of “pulpit 
rocks,” have been carved out of 
soft white sandstone by rain wash, 
running water, and wind. In the 
northern part of the area a small 
canyon has been cut through the 
white sandstone, exposing under- 
lying redbeds. The white sand- 
stone with its brown and yellow 
bands, the green foliage of the 
trees growing in the bottom of 
the narrow canyon, and the vivid 
reds of the lower canyon rocks 
make a striking combination of 
colors. 

The red shales and sandstones 
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Twin Buttes, 8 miles west of Medicine Lodge, Barber County 





Gypsum Hills, Barber County; view 3 miles southwest of Medicine Lodge 
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Natural Bridge, 6 miles south of Sun City, Barber County 


of southwestern Kansas were 
deposited in shallow lakes and seas 
under desert conditions. Later, 
when the ocean invaded the area, 
the sandstones and shales of Hell’s 
Half Acre were deposited. 


Between Medicine Lodge and 
Coldwater there are many colorful 
buttes and mesas. These isolated 
hills consist of bright red shales 
and sandstones capped by white 
gypsum, Although gypsum is nor- 
mally a soluble rock, under certain 
conditions it may be very resistant 
and serve as a cap rock in buttes, 
as illustrated by the Twin Buttes. 

Mesas and buttes are hills that 
have resisted rain wash and other 
processes of weathering that have 
eroded away the adjoining country. 
Gypsum was formed long ago and 
is a direct precipitate of mineral 
matter held in solution in the 


ocean water which once covered 
this part of the State. 


Kansas has a natural bridge. It 
crosses a small intermittent stream 
6 miles south of Sun City in west- 
ern Barber County. One can follow 
a trail across this gypsum bridge 
and, unless water is high, walk be- 
neath it. The bridge is about 35 
feet wide and 50 feet long. Its 
under side is about 12 feet above 
the stream bed. Near the bridge 
is a tunnel-like cave more than 
250 feet in length. 


The bridge and cave were formed 
out of the gypsum, much of which 
has been dissolved by circulating 
underground water. The bridge 
started as a cave into which sur- 
face water seeped. Eventually a 
stream broke into the cave and 
began flowing in a northerly direc- 
tion through the tunnel-like open- 








Big Basin, 15 miles south of Minneola on US283, or midway between 
Meade and Ashland on USI160 











THE EARTH SCIENCE DIGEST 9 





ing. Finally the ends of the tunnel 
retreated, leaving a remnant which 
today is the natural bridge. 

Now and then we read about a 
hole suddenly appearing in the 
ground somewhere in western 
Kansas. These sudden cave-ins 
are known as sink holes and are 
due to the solutional work of sub- 
surface waters. The Hamilton 
County sink, pictured here, began 
to form in 1930. Beginning as a 
small circular hole, the sides gradu- 
ally slumped in until the county 
road shown in the picture was en- 
gulfed. The depression is now about 
100 feet in diameter and about 50 
feet deep and is partially filled 
with water. 


The first step in the formation 
of a sink is the dissolving of soluble 
rock layers (probably gypsum in 
this case) by underground water, 
making caves. The falling in of 
the cave roof causes the depression 
or sink. 


Many sinks have been formed in 
Kansas during historic time. In 
1897 a sink hole 175 feet in dia- 
meter formed directly in the path 
of a cross-country trail near Meade. 
A year later an acre of land in 
Pawnee County slumped and took 
with it the Rozel railroad station. 
More recently, in 1926, the sink 
southeast of Sharon Springs in 
Wallace County came into being. 


Big Basin is an unusually large 
sink in western Clark County. It 
is about a mile in diameter and 
approximately 100 feet deep. The 
rim rocKs are the “mortar beds” 
of the High Plains, and the inner 
walls of the depression are com- 
posed of the “redbeds” of southern 
Kansas. 

In the eastern third of Kansas, 
wide river valleys, which cut the 
upland, are floored with flood 
plains of silt on which a wide 
variety of crops is raised. 

The rolling topography of the 
uplands is interrupted here and 


there by low eastward-facing lime- 
stone cliffs. Many of these lime- 
stone ridges cross eastern Kansas 
from north to south. The rock 
strata dip gently to the west and 
where the relatively hard lime- 
stones outcrop, a row of hills re- 
sults. The Flint Hills, which stretch 
across Kansas from Nemaha to 
Cowley County, are an outstand- 
ing example of such hills. Thick 
beds of shale lie between the 
scarps. 

Southeastern Kansas is a highly 
industrialized section of the State. 
Most of the State’s coal and all of 
the lead and zinc are mined here. 
The Kansas section of the Tri- 
State zinc- and lead-producing 
district (Kansas, Missouri, Okla- 
homa) is in Cherokee County. 


Most of the hills of this area are 
the result of mining activities and 
are therefore more man-made than 
natural. Associated with the lead 
and zinc ores are vast quantities 
of chert, a dense variety of quartz, 
which must be removed to secure 
the metals. The separation is done 
at the mills located on the surface. 
Here the ore is crushed into small 
particles and the zinc mineral, 
along with a lesser amount of lead 
mineral, is separated from the 
chert by ingenious mechanical 
devices which take advantage of 
the relatively light weight of the 
chert. Then the chert is carried 
out from the mills and dumped. 
Large piles of this waste product, 
commercially known as chat, have 
accumulated since the mining of 
lead and zinc was begun, giving 
this section of Kansas a unique 
topography. Many of these chat 
“mountains” are more than 100 
feet high; some of them exceed 
150 feet. 


Millions of years ago, in Creta- 
ceous time, the western part of 
the State was under water. The 
lands bordering the sea were low 
and the streams sluggish. The shells 
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Cherokee chat “mountains,” just north of the Oklahoma line, east of US69 
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Logan County, chglk bluffs, Smoky Hill Valley 














THE EARTH 





SCIENCE DIGEST 11 





The Sphynx, at the northern end of the Monument Rocks group 


Monument Rocks, 


of many animals, microscopic in 
size, that lived in these waters, 
accumulated in abundance on the 
sea floor. They are now our chalk 
beds. 

The chalk beds are world-famous 
for their reptilian fossils. Most of 


a 


western Gove County 


these ancient creatures were un- 
usually large. Fossil remains 35 to 
50 feet long have been found. Also 
11-foot turtles and bird-like reptiles 
with teeth and 26-foot wing spreads 
have been uncovered. 
Approximately 800 feet of chalk 
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and chalky shale were deposited in 
the ancient Kansas sea. Long after 
the deposition river erosion un- 
covered these chalky beds, fine ex- 
posures of which are found in 
Trego, Logan, and Gove Counties. 
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Rain wash, running water, and 
wind have carved the chalk into 
many bizarre shapes. Monument 
Rocks are erosional remnants in 
the form of pinnacles, small buttes, 
and spires. 





World's First Hunters Were First Murderers 


PHILADELPHIA, June 3 (Science 
Service) — Were the world’s first 
hunters also the first murders? 


The long-extinct walking man- 
apes of South Africa may have used 
bone clubs to kill other animals 
for their food, and perhaps also to 
crack each others’ skulls, Evidence 
tending to show this is presented 
by Dr. Raymond A. Dart of Johan- 
nesburg, South Africa, in the new 
issue of the American Journal of 
Physical Anthropology published 
here. 


Dr. Dart and his colleague in re- 
search, Dr. Robert Broom, have long 
insisted that the man-apes must 
have walked erect, and because of 
this and their teeth, they should 
be placed in the side of man 
rather than the side of the apes. 
The scientists have been vindicated 
in the last two years by finding 
pelvic bones of two man-ape types, 
Plesianthropus and Australopith- 
ecus, which could only have be- 
longed to upright animals like man. 

Artifacts of culture, however, 
present a more difficult problem. 
Up to now, anthropologists have 
been barely willing to concede that 
the more advanced Java man, 
Pithecanthropus, probably had re- 
cognizable tools of stone. Nonethe- 
less, Dr. Dart is satisfied that the 
Australopithecus who lived in the 
caves at Makapansgat did indeed 
use clubs of bone. 


Recognizing that this case called 
for a corpus delicti, Dr. Dart 
decided to make a systematic ex- 
amination of the remains of various 


kinds of baboons found in all the 
caves used by the man-apes, at 
Makapansgat, Sterkfontein and 
Taungs. He sought the advice of 
Dr. R. H. Mackintosh, professor of 
forensic medicine at the University 
of the Witwatersrand, who has wide 
knowledge of skull wounds caused 
by lethal weapons, and with injuries 
to the sKull and skeleton involved 
in other causes of death. Of some 58 
baboon skulls and jaws, almost all 
gave evidence of breakage by heavy 
blows. Many were on the left side, 
indicating that the blow was 
delivered by a right-handed animal. 

Some of the fractures showed 
peculiar paired depressions such 
as would fit the twin ridges found 
on the lower end of large leg bones 
of herbivorous animals, a number 
of which were discovered in the 
caves. Finally, some of the skulls 
indicated that pieces had been 
peeled or broken out of the top by 
hand or by a bone point in order 
to allow the brain to be taken out 
for eating. 

Dr. Dart finds that these many 
wounds were not due to the paws 
and teeth of carnivores, which 
might be suggested as a cause. Nor 
were they due to crushing by weight 
of rock during the time the bones 
lay fossilized in the cave material, 
for they gave clear evidence of 
having been made while the bone 
was fresh and before it had become 
fossilized. 

Dr. Dart even finds evidence that 
the skulls of the several man-apes 
themselves were broken by the 
same kind of violence. 
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THE SEARCH FOR URANIUM 


W. S. SAVAGE 
Ontario Department of Mines 


Part Two of a Three-part Article* 


Prospecting For Radioactive 
Minerals 


“Radioactivity” in minerals is 
almost entirely confined to those 
containing uranium or thorium, 
and all such minerals are radio- 
active. Of all the other elements 
only two, potassium and rubidium, 
are definitely known to be radio- 
active, and these only to a very 
slight degree. The world-wide 
search for uranium is therefore 
synonymous with prospecting for 
radioactive minerals. We have 
briefly reviewed the extraordinary 
importance of uranium in present- 
day world economy and have 
studied the characteristics and 
mode of occurrence of the most 
important minerals. We will now 
sum up more specifically the details 
that may aid in the visual identi- 
fication of radioactive minerals 
and consider the methods used for 
their detection. 


(1) Visual Identification 


Pitchblende, the most important 
primary uranium mineral, may be 
identified by its black color, metallic 
appearance, greasy or pitchy lustre, 
dense massive texture, and excep- 
tional weight, and by its occurrence 
in the form of veins or stringer 
systems occupying faults, shear 
zones, or fractures. 

Most of the other primary urani- 
um minerals occur in nests, pockets, 
or similar aggregates of crystals, 


* Published by permission of the 
Deputy Minister, Ontario Department of 
Mines. 


usually of small size or extent, 
sparsely and irregularly scattered 
through dikes of granite peg- 
matite. 

In general, it may be said that 
any conspicuously heavy, black or 
dark colored minerals discovered in 
a pegmatite should be tested for 
possible uranium content. Such 
minerals may be difficult to dis- 
tinguish visually from magnetite 
and ilmenite, but the latter can be 
readily identified by virtue of their 
magnetic properties. Greater weight 
serves to distinguish them from 
black tourmaline and also from 
hornblende. Cassiterite (the source 
mineral of tin) is another black 
mineral found in association with 
pegmatites. It is relatively heavy 
(specific gravity 7) and has a hard- 
ness of from 6 to 7, compare with 
a hardness of from 5 to 6 for urani- 
nite, which has a specific gravity 
between 8 and 10. 

Small amounts of secondary 
uranium-bearing minerals due to 
weathering are usually present in 
connection with primary deposits 
and on account of the brilliant 
colors — vivid shades of bright 
yellow, orange, and green — offer 
a useful guide for prospecting, but 
their absence does not eliminate 
the possibility of finding primary 
uranium minerals. 

The decomposition of thorium 
minerals often produces a brown 
friable crust, and when they are 
present in association with urani- 
um minerals this “capping” may 
mask the bright-colored secondary 
uranium minerals. 

Many of the secondary uranium 
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minerals are strongly fluorescent, 
and a number of uranium localities 
have actually been discovered by 
use of the ultra-violet lamp. The 
secondary uranium minerals gener- 
ally fluoresce with a strong yellow- 
green color. 

Another characteristic of radio- 
active minerals, which aids in their 
identification, is their ability to 
discolor the minerals surrounding 
them. The feldspars around a 
radioactive mineral are generally 
discolored to a brick-red or brown- 
ish color. 

Dark-purple fluorite and “smoky” 
quartz, which are sometimes found 
in pegmatites and veins of igneous 
origin, are believed to owe their 
color to the radiations from as- 
sociated radioactive minerals. 

A radial fracture pattern created 
in the feldspar or quartz surround- 
ing a mineral inclusion in a peg- 
matite is also often a useful indica- 
tion that the inclusion is a radio- 
active mineral. This pattern is 
rather obscure in most cases and 
requires examination under a hand 
lens. A cart-wheel fracture pattern 
is often present, particularly in a 
brittle mineral such as quartz, with 
the radioactive inclusion forming 
the hub. 


(2) Determination by Radio- 
activity Methods 


All minerals containing uranium 
or thorium or both are radioactive; 
that is, they emit energy in the 
form of spontaneous radioaction 
and, this may be detected by several 
fairly simple means. It is not 
possible, however, to distinguish be- 
tween the emission from the two 
elements except by precise labora- 
tory methods. Before the invention 
of the Geiger counter, the principal 
aids in determining radioactivity 
were the photographic plate or 
film, the gold-leaf electroscope, and 
the spinthariscope. The Geiger 
counter is so much more versatile 


and more sensitive that the other 
methods have largely fallen into 
disuse and will only be briefly 
mentioned. 

One of the simplest means for 
detecting radiation from minerals 
is to place the specimens on an 
ordinary photographic plate or 
film in a light-tight box and allow 
it to remain undisturbed for from 
36 to 48 hours. On developing the 
negative, any marked radioactive 
content will be evidenced by a 
distinct image, or auto-radiograph, 
of the specimen. 

The gold-leaf electroscope is a 
relatively simple laboratory instru- 
ment in which a strip of gold leaf 
or aluminum foil is held at a con- 
Siderable angle from a narrow, 





Harvard University 


An autoradiograph of dendritic uraninite 
from the Ruggles Mine, near Grafton 
Center, New Hampshire. 


vertical brass plate by a charge of 
Static electricity. In the presence 
of radioactive material, the appa- 
ratus becomes electrically dis- 
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charged and the leaf falls back 
against the brass plate. The rate 
of fall of the leaf depends directly 
on the intensity of the radiation, 
thus providing a means of compar- 
ing an unknown sample with a 
standard ore of known uranium 
content. 

The spinthariscope consists es- 
sentially of a metal tube provided 
with a lens at one end and a glass 
plate coated with zinc sulphide at 
the opposite end. A small quantity 
of the mineral suspected of being 
radioactive is placed below the glass 
plate coated with zinc sulphide and 
examined in the dark through the 
lens. When the eye has become 
accustomed to the dark, and if the 
mineral is radioactive, small flashes 
of light may be observed as the 
radioactive particles impinge on 
the zinc-sulfide coating. 


The Geiger Counter 


The Geiger counter is the most 
useful and practical instrument for 
prospecting for radioactive miner- 
als. Portable field sets are now 
available which are simple to 
operate, sensitive, and reasonably 
sturdy considering the principles 
upon which they operate. It is safe 
to prophesy that the search for 
uranium ores will continue for 
many years to come, and for any 
one engaged actively in prospecting 
for radioactive minerals, a Geiger 
counter is an essential piece of 
equipment. A review of the dis- 
coveries of radioactive minerals 
made during the past three years 
will show that the Geiger counter 
played a major role. 

Any one intending to use a Geiger 
counter should know a few simple 
facts concerning its construction. 
The Geiger tube, from which the 
“clicks” heard in the earphone 
originate, is generally located along 
the bottom of the case, where it is 
closest to the ground in normal 
use. This tube, which is the “brain” 


of the instrument, has a high 
voltage applied to it, but there is 
no flow of current until radiation 
penetrates the tube. The “clicks” 
result from small currents pro- 
duced in the Geiger tube by radia- 
tions, and the number of clicks per 
minute is directly proportional to 
the intensity of the radiation. The 
batteries and radio tubes that 
accompany the Geiger tube provide 
the high voltage on which the tube 
operates and so amplify the small 
current produced by radioactivity 
that it can be heard or measured. 
As the batteries weaken the voltage 
supplied drops off, and the voltage 
regulator must be adjusted. When 
the time comes that the batteries 
are too weak to provide the required 
voltage, they must be replaced. It 
is useful to carry spare tubes for 
the instrument in the field, and if 
it ceases to function, the trouble 
can generally be located by re- 
placing the tubes one at a time. 
The life of an average Geiger tube 
is about 100 million counts, and the 
life, therefore, depends on how 
often and how long the instrument 
is exposed to highly radioactive 
material. It is not good practice 
to keep the instrument operating 


longer than necessary in the 
presence of highly radioactive 
material. 


When properly adjusted, in the 
absence of strong radioactivity, 
clicks can be heard in the ear- 
phone at the rate of about 5 to 50 
per minute. This count is known 
as the background count, and it 
results in part from radiations from 
space and in part from the small 
amount of radioactivity present in 
most rocks. It will vary in different 
localities, but should always be pre- 
sent to some extent if the instru- 
ment is functioning properly. If 
it is not heard, the instrument 
should be checked for weak bat- 
teries or faulty tubes. 

The instruments in general use 
in the field fall generally into two 











The Geiger Counter 


types: a simple machine with ear- 
phones to detect the counts from 
the Geiger tube, and a more elabo- 
rate type provided with earphones 
and a rate meter. Either machine 
is satisfactory as far as detection 
of radioactivity is concerned, but 
the rate meter is very useful for 
more detailed work because it pro- 
vides a means of comparing the 
amount of radioactivity in different 
locations. With only a_ slight 
amount of radioactivity, the clicks 
in the earphone run together so 
rapidly that it is not possible to 
count them, 

In prospecting with the Geiger 
counter, it can be carried in its 
case over one shoulder with the 
strap fully extended. In this posi- 
tion it may detect radioactive 
minerals if present in quantities 
large enough to be of interest. The 
earphone is worn at all times, and 
care must be taken that the knobs 
for adjusting the instrument are 
not moved. Care must also be 
taken that nothing radioactive on 
the person is in a position where it 
will affect the instrument. Many 
compasses and watches have lumi- 
nous dials, and these will have a 
marked effect on the Geiger 
counter. 

If radioactivity is suspected in 
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any area, the case containing the 
counter should be suspended close 
to the surface and moved slowly 
until the radioactive area is out- 
lined. 

While examining some _ radio- 
active mineral occurrences in Hali- 
burton county for the Ontario 
Department of Mines last summer, 
Wolfe and Hogg found that radio- 
activity is effectively blanketed by 
from 1 to 2 feet of loosely packed 
earth. Working with a Geiger 
counter on the Camray property at 
Theano point, Lake Superior, two 
Ontario Government’ geologists, 
Satterly and Hewitt, found that 
although a very high count was 
registered where pitchblende vein- 
lets were visible in the rock, from 
5 to 10 feet away only a low back- 
ground count was obtained. These 
limitations should be borne in 
mind when prospecting with a 
Geiger counter, and surveys should 
be carried out in extremely close 
detail. 


General Precautions to be Observed 
in the Field Use of the Geiger 
Counter 


(1) An electric storm may dis- 
charge a counter tube or may 
produce spurious clicks in the 
amplifying system. Hence, when 
a thunderstorm approaches, it is 
recommended that the use of the 
counter be postponed. 


(2) Extra precaution should be 
taken to keep the counter dry at 
all times. Most fleld units have a 
500-volt circuit, sometimes greater, 
and when short-circuited this can 
cause damage to the counter as 
well as produce severe shock. 


(3) The background count may 
be thrown off due to the shielding 
of cosmic rays, by a high building, 
a thick forest, or a steep cliff. The 
background count is more or less 
characteristic of a given set, part- 
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icularly the tube, and whenever the 
tube or other parts of the Geiger 
set are changed or worked upon, 
the new background count should 
be ascertained. This background 
count may vary with the locality, 
even over relatively short distances, 
so frequent recheck must be made. 


4) Radioactive dust must be 
carefully avoided. A small amount 
of dust that has been allowed to 
accumulate within the case or other 
parts of the counter will seriously 
affect the background count or will 
seriously impair the sensitivity of 
the counter for gamma rays. 

(5) The Geiger counter should 
not be taken near a plant or 
mining operations where radio- 
active minerals are being crushed 
or treated. 


(6) Likewise, the instrument 
should not be taken underground 
where radioactive minerals are 
being mined. 


(7) An operator should keep his 
clothing, especially his boots, free 
of stray radioactive dust. 


(8) As might be expected, the 
field Geiger counter is a precision 
instrument and should be protected 
from rough treatment, dropping, 
and corrosive vapors. It should not 
be placed where it may be over- 
heated, such as near a camp fire. 


When not in use, or during 
transportation, the Geiger counter 
should be provided with a strong, 
well-padded metal or wood box. 
Spare parts should be carried in 
a second box when extensive trips 
are made. If samples of radio- 
active ore are carried for check 
purposes, they must not be allowed 
in the same box as the counter, 
and must be carried separately. 

Prospectors using the Geiger 
counter should realize that it is a 
qualitative instrument in the field 
and that a high count does not 
necessarily indicate the presence 
of valuable radioactive mineral. 
Both uranium- and thorium-bear- 
ing minerals will cause activity in 
the Geiger tube. Apart from the 
contained thorium, which is not at 
present of commercial value, the 
uranium itself is often present in 
minerals in such a form that 
recovery is not practicable. Even 
where uraninite has been identified 
in the field, in many cases it was 
found that other minerals were 
also present, such as _ allanite, 
thorite, etc. The cumulative effect 
of a large number of such minerals 
in a pegmatic dike may result in 
a high Geiger count, though it 
would not be possible to extract 
more than a very small percentage 
of uranium oxide. 





Smithsonian Gets Skeleton of Ancient Crocodile-Like Animal 


WASHINGTON, June 26 (Science 
Service — One of the rarest of 
fossil finds, the skeleton of a phyto- 
saur, crocodile-like animal that 
lived 150,000,000 years ago, has been 
received at the Smithsonian Insti- 
tution here. It was found in Arizona 
by workers of the U. S. Geological 
Survey. 


Although shaped like crocodiles 
and living more or less as they do, 


the phytosaurs were not closely 
related. They were closer kin to 
the dinosaurs, though the cousin- 
ship even here was rather remote. 
There have been no phytosaurs 
since Upper Triassic geologic time. 

Since most phytosaur skeletal 
remains hitherto turned up have 
been fragmentary, the newly dis- 
covered, almost complete skeleton 
has especially high scientific value, 
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HUNTING FOSSILS 
WITH THE AID OF A 


IN THE ARCTIC 
“SEEK SEEK” 


HORACE G. RICHARDS 


It is the business of a paleonto- 
logist when he goes on an expedi- 
tion to bring back with him as 
many fossils as possible, within 
the limits of his time, finances and 
physical effort. Undoubtedly many 
fine specimens are present beneath 
the earth’s surface, but are difficult 
or impossible to obtain because of 
the tremendous amount of ex- 
cavating that would be involved. 
To simplify his task, the paleonto- 
logist usually looks for localities 
where the digging has already been 
done for him, for example in 
quarries, road or railroad cuts, 
tunnels, or even in deep wells. 

Occasionally, in order to find 
some particularly important speci- 
mens, he actually does a little dig- 
ging himself, or more probably he 
hires someone else to do the work. 

On several occasions the writer 
has visited Arctic Canada to collect 
fossil shells and the remains of 
other marine animals that lived 
there during the Ice Age (Pleisto- 
cene). 

One of these expedictions was to 
the west coast of Hudson Bay be- 
tween Churchill and Chesterfield 
Inlet. The purpose of the trip was 
to collect these Pleistocene fossils 
and to use them in attempting to 
work out certain details of the 
geological history of the region, 
especially the changes in the posi- 
tion of the shoreline of Hudson 
Bay during the Pleistotcene. We 
were able to obtain some interest- 
ing material near the end of the 
railroad at Churchill and at several 
places along Hudson Bay between 
Churchill and the mouth of 
Chesterfield Inlet. However, our 


most important discovery was a 
raised beach some 100 feet above 
the shore of Baker Lake, a large 
freshwater lake at the end of 
Chesterfield Inlet, some 225 miles 
inland from Hudson Bay. This 
lake is separated from the Arctic 
Ocean by little more than 100 miles 
of low lying tundra. It seems highly 
probable that during the late 
Pleistocene there was a direct sea 
connection between Chesterfield 
Inlet (and probably other inlets to 
the north) and the Arctic Ocean. 
In other words, this “Northwest 
Passage” disappeared some thou- 
sands of years before the voyagers 
from the Old World began to look 
for it. 

All this country is north of the 
“tree line” and is known as the 
Barren Lands, although there is a 
tendency in some circles to change 
the name to Arctic Prairies. Granite 
rock is not far beneath the sur- 
face, and is covered with a few 
feet of muskeg, a peat-like forma- 
tion made up of the roots of mosses 
and lichens. 

In some places where the Ice 
Age seas had covered the land, a 
sand deposit lies between the 
granite and the muskeg. It is this 
sand that frequently contains the 
fossil shells. How to find these 
specimens was our problem. In 
some places the sand had been ex- 
posed by erosion or by excavation, 
but in many places it was complete- 
ly hidden by the muskeg, and it 
was difficult to tell just where we 
should dig. 

One day when we were particul- 
arly discouraged and were ponder- 
ing our problem, an unexpected 
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ally put in an appearance. A short 
distance from where we _ were 
standing, we saw a little animal 
scratching the ground in a vigorous 
manner, thus loosening much of 
the hardened earth. This little 
creature had solved our problem for 
us! 

Our unexpected ally turned out 
to be a ground squirrel (Citellus 
paryii paryii Richardson), a small 
but abundant member of the mam- 
mal fauna of the region. It is called 
“Seek Seek” by the Eskimos be- 
cause of the peculiar whistle-like 
sound that it makes with its teeth. 

These animals are about two feet 
long and are covered with a gray 
fur. They live in burrows in the 
muskeg on the Barren Lands. Often 
in the process of burrowing their 
burrows, the seek seeKs penetrate 
into the fossil bearing sand, there- 
by throwing some of the shells to 
the surface. 

The seek seek can easily be 
tamed; the one in the photograph 
was taken in the settlement of 





The “Seek Seek” 
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The front of a seek seek burrow 


Chesterfield Inlet. Close relatives 
of the seek seek are known from 
Alaska and the mountains of the 
western United States. 

More than once during our work 
along the shore of Hudson Bay 
we were able to collect the very 
shells we wanted in front of a seek 
seek burrow. Thus, these little 
animals were very helpful assistants 
and were responsible for a valuable 
part of the collections obtained by 
the expedition. 





Billion-Year-Old Wormholes 
Discovered In Michigan 


Rocks 
LONDON, July 4 (Science Serv- 
ice) — Billion-year-old wormholes, 


or burrows made by some creature 
equally low in the evolutionary 
scale, have been identified in 
Michigan rocks by Dr. Henry Faul, 
Massachusetts Institute of Tech- 
nology geologist, who reports his 
studies in the science magazine, 
Nature, published here. 

Dr. Faul suspects that the worms, 
or whatever made the burrows, 
were feeding on decaying vegetable 
or animal matter left on top of 
ancient shore sand that subse- 
quently hardened into quartzite. 

The specimens were found in 
a gold mine near Ishpeming, Mich. 
Age estimates based on helium 
contained in rocks of the same mine 
are on the order of 1,200,000,000 
years. 
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PETROLIFEROUS GEODES, THEIR 
OCCURRENCE AND ORIGIN (Spiiz- 
nas, R. L.) 

STAUROLITE AND ITS OCCURRENCE 
IN GEORGIA (Furcron, A. S.) 


Thermoluminescence of rocks may give 
better radioactivity test (Davis, W) 

THE SEARCH FOR URANIUM (Savage, 
W. S.)—Parts I, Il ll, 3; 

Tiny crystals put in thin 
study 


casts for 


Mining—see economic geology 


Monahan, A. C.—CONTINENTAL SHELF 
PETROLEUM DEPOSITS INVESTIGATED 
Montana Fossils of early 
brought to Smithsonian 
Morey, George W. and Hans 
receive geological honors 
Morrow, Martha G—NEW LIGHT ON 
SUB-OCEAN GEOLOGY 
“Shooting star’’ pictures reveal atmos- 
phere’s density 


mammals 


Cloos 


Natural resources 
America faces challenge to live within 


own natural resources means 


Krug stresses urgent need for con- 
servation 
Nebraska, Scientists are racing time in 
Nevada: Reno area earthquakes may 
continue for months 
New books 2, 16; 3, 25; §, 25; 6, 21 


7, 22; 8, 20; 9, 24; 10, 23; 11, 24; 

New Mexico: 400-year ‘‘lost’’ 
Indian prehistory filled 

North Carolina: 

“bays” 


period in 


Heart-shaped Carolina 
formed by tandem meteorites 


Norway: Uranium in fjord muds 
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Ohio: Early baby blanket found 


Ontario—see Canada 
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Organizations—see societies 
Paleontology—see historical geology, 
prehistoric anthropology 
Pearl, Richard M.—American Federation 
of Mineralogical Societies 1, 15 
Petrography—see petrology 
Petroleum geology: 
Alaskan peninsula is possible petro- 
eum source 10, 12 
Alberta province may be Canada’s 
Oklahoma 3, 24 
CONTINENTAL SHELF PETROLEUM 
OFF LOUISIANA AND _ TEXAS, 
(McGee, D. A) (Abstract) 9, 14 
CONTINENTAL SHELF PETROLEUM 
DEPOSITS INVESTIGATED (Monchan, 
A. C.) 9, 15 
Coral reefs contain wax-like substance 
that may become petroleum 4, 12 
Fuel oil supply in U. S. will last for 
centuries ll, 20 
Improved seismic method of locating 
oil uses overground shaped-charge 5, 10 
Jellied gasoline used to crack under- 
ground rock to increase oi] flow 4, ll 
Magretometer detects possible oil 
formations under water 2, 10 
Million barrels a day is aim for syn- 
thetic oil from coal 5, 12 
More oil from wells by mixing oil and 
water under pressure ee 
New cinematome camera-grinder mach- 
ine reveals porosity of oil-bearing 
rock _ 
OIL FROM COAL—A NEW INDUSTRY ll, 3 
Oil possibilities in Ethiopia 5, 16 
Oil shale may be limestone, maristone 
or dolomite 4, 10 
Patents on shale-oil listed 7, 
Petroleum industry spending much 
money in developing synthetic liquid 
fuels 4, 10 
Plenty of oil under continental shelf . 
Progress reported in oi] recovery from 
Canadian bituminous sands 3.°C«@# 
Sour crude oil is headache to oil 
industry Ss, il 
Synthesis gas made from oil shale 
by new process S, 10 
THE WILD WELL AT LEDUC (Richards, 
H. G.) a F 
Petrology: 
Oil shale may be limestone, mari- 
stone or dolomite 4, 10 
Thermoluminescence of rocks may give 
better radioactivity test (Davis, 
Ww.) ll, 19 
The Rock Cycle (Keller, W. D.) Ss, i 
Philippines: Volcano erupts after 77 
years 4, 28 
Voleano now erupting is only one of 
many 3, 10 








Physical geology 


(See also seismology, 
volcanology) 


American and British atoll borings to 
be compared 

Blister hypothesis offered by C. W 
Wolfe 

CLOUDLAND CANYON STATE PARK 
& LOOKOUT MOUNTAIN, GEORGIA 
(Furcron, A. S.) 

Earth's crust discussed at G. S. A 
meeting 

FIELD GEOLOGY AT CAMP BRANSON 
(Spitznas, R. L.) 


Flow or heat on front range rocks 
described 
Heart-shaped ‘bays’ of Carolina 


formed by tandem meteorites 

New bird migration theory cites con- 
tinenta] drift 

NEW LIGHT ON SUB-OCEAN GEOLOGY 
(Morrow, M. G.) 

1948 research geology 
reported by the Carnegie Institution 


activities in 


Old Faithful geyser still on 1870 
schedule 
Quiet geysers suddenly erupt at 


Yellowstone Park 

Radio waves sent deep into earth 

Red sea level on Sinai coast has not 
changed in 3500 years 

Rocks show earth's magnetic field safe 
for 100 million years 

SCENIC KANSAS (Landes, K K.) 

Shore control problems studied 

STONE MOUNTAIN, GEORGIA (Crick- 
may, G. W.) 

Submarine canyons at La Jolla, Calif 
studied 

SURFACE GEOLOBY AT THE BORDER 
OF AN ICE SHEET (Wolfe, C. W.) 

THE BRYCE CANYON NATIONAL PARK 
(Spitznas, R. L ) 

The Devil Postpile (cover photo) 

THE GEOLOGICAL SURVEY (Wrather 
W. CE) 

THE GROS VENTRE LANDSLIDE 
(Zuidema, H. P.)—Parts I, 11 

THE MOONSCAR UPON THE EARTH 
(Kuehn, H.)—Parts I, II 7. = 

THE TOURING PUBLIC DISCOVERS 
MATO TIPI (Zuidema, H. P ) 

World is not going to tip over 


Yosemite Valley (cover photo) 


Pike, Sumner T.—ATOMIC ENERGY IN 


RELATION TO GEOLOGY 


Prehistoric anthropology 


Australia’s ‘“‘ancient man tooth be- 
longed to ancestor of kangaroo 

Blood flowed 100,000 years ago in 
Sinai 

Casts of pygmy ape-man’s fossil bones 
arrive in U. S 

Earliest house 


been found in California 


American may have 


S. 3; 
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Early American Indians dug in under- 
ground 

Early baby blanket found 

Early Stone Age tools help chart ocean 
changes in Africa 

Find Iron Age man's ‘old look’ in Den- 
mark 


Fossils of giant ape-man discovered 
in South Africa 
400-year “‘lost’’ period in Indian pre- 


history filled 

Leading Egyptian scientists assisting 
American expedition 

Most complete collection of skulls 
and bones planned 

Neanderthal man had it over modern 
muscle man 

New fossil species from Africa repre- 
sents near-human pygmy race 

NEW LIGHT ON “DARKEST AFRICA’’ 
(Thone, F.) 

Relics of early Indian uncovered 

Scientists are racing time in Nebraska 

Small Mexican carving believed 20,000 
years old 

Some sort of humans lived in Calif 
50,000 yeors ago 

Stone-Age animals shown in drawings 
on engraved pebble 

Upper right 
ape clue 

World's first 


murderers 


leg bone is new man- 


hunters were first 


Raasch, Gilbert O.—GRASS ROOTS OF 


THE GEOLOGICAL SCIENCE 


Radioactivity: 


Advice on uranium prospecting comes 
from behind Iron Curtain (Ross, R) 

ATOMIC ENERGY IN RELATION TO 
GEOLOGY (Pike, S. T.) 

Canada may be leading producer of 
uranium 

Colo. uranum ore 
to be rehabilitated 

Lightweight geiger counters developed 

Mythical serpent’s dwelling may be 
new uranium source 

Plenty of 


Processing plant 


uranium: Commission lists 
known deposits 

Radioactive carbon used as new 
measure for age 
Radioactive gas may be 
“clock’’ 

Russia's atomic bomb project may be 


located in Central Asia 


geologic 


Thermoluminescence of rocks may give 
better radioactivity test (Davis, W.) 
THE SEARCH FOR URANIUM (Savage, 
W. S.)—Parts I, Il ll, 3; 
THE STRONTIUM METHOD FOR 
MEASURING GEOLOGIC 
(Ahrens, L.) (Abstract) 
Uranium in Norwegian fjord muds 
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“Earthquake weather’, moon eclipses The Earth Sciences—1949. See titles of 
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Geological Society of America—1949 
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Plans annual meeting in E] Paso 8, 6 Hawaii's Mauna Loa brings forth lava 
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Water witching: THE WATER WITCHES 
ARE STILL WITH US (Schideler, W. W.) 3, 12 


Wilson, Ben Hur—A proposed five year 
promotional plan for the advance- 


ment of geologic education in 
America 4, l 
Wolfe, C. W.—Foraminifera (review) >. 
Optical properiies in cleavage flakes 
of rock-forming minerals (review) 3, 26 
SURFACE GEOLOGY AT THE BORDER 
OF AN ICE SHEET . 2 
Wrather, William E.—THE GEOLOGICAL 
SURVEY 8, ll 
Wyoming 
FIELD GEOLOGY AT CAMP BRANSON 
(Spitznas, R. L.) 9, 18 
Fossils of early mammals brought to 
Smithsonian 4, ll 
Old Faithful geyser still on 1870 
schedule a = 
Quiet geysers suddenly erupt at 
Yellowstone Park 3. Al 
THE GROS VENTRE LANDSLIDE 


(Zuidema, H. P.)—Parts I, II 5, 3; 6 3 
THE TOURING PUBLIC DISCOVERS 


MATO TIPI (Zuidema, H. P.) l, 3 
Turtle and fiish fossils dug up from 
Wyoming plains Ss 9 
Zuidema, H. P.—Sedimentary rocks 
(review) 8, 20 
THE GROS VENTRE LANDSLIDE—Parts 
I, u 5,3; 6, 3 
THE TOURING PUBLIC DISCOVERS 
MATO TIIPI l, 3 
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Of Numismatic Value ] 


Royal Coin Company 


2 Scollay Sq., Boston, Mass. 
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For study in class or home — Geologic 
interpretations of National scenic won- 
ders in beautiful Natural Color! Send 
.) 1\ : yp HA offer — 3 MOUNTED 
wie postoaid. FREE 24-page 
Tm catalog ~ ~ DEPT. 1 = 


Heald-Robinson ra 


Monrovia, California 





Does Everything... 


*without motor. 


COMPARE! 


@ Put the Hillquist Gemmaster beside any lapidary 
machine — cheaper, flimsy “gadgets” or units that 
sell at twice the price. Compare construction! Com- 
pare ease of operation! Compare how much you 
get for your money and you'll say, “I'll take the 
Gemmaster!” 





Here is a worthy companion for our larger and 
more expensive Hillquist Compact Lapidary Unit. 
Tho smaller in size, the Hillquist Gemmaster has 
many of the same features. It’s all-metal with spun 
aluminum tub. You get a rugged, double-action rock 
clamp, not a puny little pebble pincher. You get a 
full 3° babbitt sleeve bearing and ball thrust bear- 
ing. You get a big 7” Super Speed diamond saw 
and all the equipment you need to go right to work. 


USES ALL ACCESSORIES 
You can use all the regular Hillquist accessories 
with the Gemmaster: The Hillquist Facetor, Sphere 
Cutters, Laps, Drum and Disc Sanders, etc. 


WRITE FOR FREE CATALOG 


COMPLETE, READY TO USE! YOU GET ALL THIS-{ 


> 









BIG 7” Dic Saw + 6 «x 1” Grinding 
g Wheel + 6° Felt Buff + 6° Backing Wheel 
y 6 Dise Sander + Double-action Rock S LL 
} Clamp «+ Oil Feed Cup + Water Feed 
§ Hose & Clamp + Dop Sticks & Dop Waxe t ah 

p Polish, Compound, Etc 

42S eS SS SS SS SS Se eS eee ee eee 
BUILT FOR LONG SERVICE! 
No other low-cost lop unit 
gives you full 3” sleeve 
bearing, ball thrust beoring 
and pressure lubrication. 


o 
[LR on EQUIPMENT C0. wc 


1545 WEST 49TH ST... SEATTLE 7, WASHINGTON 
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C. W. WOLFE, President 
GILBERT O. RAASCH, Ist Vice-President 
H. P. ZUIDEMA, 2nd Vice-President 


allied earth sciences. 


many other services. 





SSS 
CLASSES OF MEMBERSHIP 


Supporting, $10 a year; Regular, $5 a year; Associate, $3 a year (non- 
voting); Sustaining, $25 a year; Life, $100, no further dues; 
Patron, $500, no further dues. 

Organizational membership, $10 a year. 


THE EARTH SCIENCE INSTITUTE 


JEROME M. EISENBERG, Executive Sec'y 
H. R. ALDRICH, Councilor 
C. H. HURLBUT, JR. Councilor 


The Earth Science Institute is a non-profit organization created exclusively 
for education in and promotion of the earth sciences. 


Membership in The Earth Science Institute is open to all persons and 
organizations interested in the fields of geology, mineralogy, paleontology, and 


Members of the Institute receive The Earth Science Digest, a monthly 
magazine devoted to the geological sciences; an exchange bulletin; and 


Application blanks may be obtained from the executive secretary. For 
further information write to Jerome M. Eisenberg, Executive Secretary, The 
Earth Science Institute, Revere, Massachusetts. 








-HAVE YOU 
ole Vise RADIOACTIVE 
ORES LATELY? 


Var. Prospector 

















Equipped with this newest, g&> 
latest and lightest GEIGER 7 
COUNTER you will be able to 
easily detect those deposits 


of valuable radioactive ore 





ter available Detects presence of radioactive ores 
Helps estimate the quolity as well as the quantity-- 
right in the field. Write for details and prices 


OMAHA SCIENTIFIC SUPPLY CO. 


DEPT. El, 3623 LAKE STREET, OMAHA 4, NEBRASKA 

















“Satch”—The New Pick Hammer 
Sheaths! Convenience and Safety 
For Your Next Field Trip! 


Made of finest cowhide for all standard 
mineral pick hammers. Designed for use 
with a belt or a shoulder strap 

$1.00 postpaid in U. S. A 


FITZMALDRED 
P. O. Box 494 Wilmingten, Del. 

















ANNOUNCING 


A NEW FREE CATALOG! 


Send for the new MINERALS 
UNLIMITED catalog — a com- 
prehensive listing of hundreds of 
select mineral specimens, includ- 
ing fluorescent minerals, faceting 
and cabochon materials, and ore 
minerals. 


This catalog is in loose leaf form, 
enabling you to slip in new pages, 
as they arrive. 


MINERALS UNLIMITED 


Scott J. Williams 
David B, Grigsby 
1724 University Avenue 
Berkeley 3, California 
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BURMINCO 


Are You Interested In 


Rare Mineral Specimens ? 
Gem Materials ? 
Fine Fluorescents ? 


Showy Cabinet Speciments ? 


Some of our recent offerings: 
Morganite, Beryl Crystals, 
Famatinite, Melanovanadite, 
Percylite, Hewettite, Codazzite, 
Quisqueite, Stolzite, Topaz, 
Lawsonite, Patronite, Pascoite, 
Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc. 


Then write for our free, con- 
tinuously up-to-date catalog. 


BURMINCO 


128 S. Encini ‘as Monrovia, Calif. 
Open 9 A.M. to 9 P.M. Closed Tuesdays 




















The Rocks and Minerals 


Association 


Headquarters: Peekskill, N. Y., USA 
Organized in 1928 for the increase and 
dissemination of mineralogic knowledge 
Membership in the Association is open 
to all persons of good standing in their 
respective communities, and who are 
possessed of a sincere interest in mat- 
ters mineralogic 
Dues $3.00 a year 

Some Advantages Of Membership 
All members in good standing receive 

(1) Rocks and inerals, a bi-monthly 
magazine. (2) A member's identification 
card that secures the privileges of many 
mines, uarries, clubs, societies, mu- 
seums, libraries. (3) The right to parti- 
cipate in outings and meetings arranged 
by the Association (4) The right to 
display a certificate of membership and 
to place after their names a designation 
indicating their membership or to ad- 
vertise membership on stationery, etc 
(5) The distinction and the prestige which 
comes from membership in the world’s 
largest mineralogical society 
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tet ROCKS AND MINERALS 
ASSOCIATION, Dept. ES, 
Peekskill, N. Y 


I desire to join the Association 
Please enrol] me as a member for 
years for which $ is en- 
closed as dues. (Dues $3.00 a year.) 
NAME 
ADDRESS 


(Please print or write plainly) 





Fine Cutting 
Material 


TEXAS AGATES & JASPERS 


Mixed red and brown mosses and 
highly colored jaspers $1.50 ib. 


ISLE ROYALE THOMSONITE 


Pastel pink and green similar to 
our Keweenaw thomsonite $2.00 Ib. 


CHLORASTROLITE 
Perhaps I'm partial but no other 
stone compares with this $1.25 ounce 


KEWEENAW AGATES 
Colorful beach pebbles 


$1.25 Ib. 


All gem materials postpaid 


ONLY 
THE 
BEST VIOLET L. LUOMA 























INDIAN RELICS 

4 VERY FINE ANCIENT INDIAN 
ARROWHEADS, $1.00; 4 tiny 
perfect bird Arrowheads, $1.00; 1 
Ancient Stone Tomahawk, $1.00; 
2 Flint Skinning Knives, $1.00; 1 
Large Flint Hoe, $1.00; 2 Spear- 
heads, $1.00; 10 Arrowheads from 
10 states, $1.00; 10 Fish Scalers, 
$1.00; 10 Hide Scrapers, $1.00; 4 
Perfect Saw edged Arrowheads, 
$1.00; the above 11 offers, $10.00 
Postpaid. List free. 


LEAR’S 


KIRBY, ARKANSAS 


THE EXPERTS SAY. 


Buy HILQUIST! 


The best buy in lapidary equp. 











Jewelers and Collectors! 
IMPORTED 


Synthetics and Zircons 


Alexandrite, the 
changes color 
red at night 


beautiful stone that 
blue-green by day, 


Kunzite (purple) Danburite 
orange). Corundum (special 
golden yellow). 


All at $0.90 per carat 


(light 
green, 


ay Spinel (light 


lue, greenish yellow) 


All at $0.80 per carat 


rose, Burma 


Blue zircons priced from $1.40 
per carat. White zircons 


$0 60 to $2.50 per carat 


Rock crystal 
Rock 


to $3.00 


priced from 


strands at 
crystal stars 


various 
ready for 


prices. 
chains 


in various sizes 


NELLIE E. TURNIDGE 


Portland 16, Ore. 


18144 S. E. Pine St. 





OOPEROOROCOUOCRCOCTCCCSEOGECECEDOGRCEDERRERCENRREOHCHCECHCRREES seeeeneeeecences 


- 


) 


0 oto. 


Frank Lyman 


Sells fine sea shells. All are scien- 
tifically labelled and _ classified. 
Publisher of “Shell Notes”. Write 
Frank Lyman, Lantana, Florida. 


Craft ra iftsmanship 


monthly paper of 
terest to gem and metal-workers 
who wish to sell their finished 
products. In addition to general 
articles ahout crafts and craft 
clubs, CRAFTSMANSHIP features 
a reqular Market Place 
listing dealers who purchase 
wares for resale. Annual subscrip- 
tion is $1.50. Address: CRAFTS- 
MANSHIP, Dept. E, Post Office 
Box 160, Wall Street Station, New 
York 5, New York, 


special in- 


column 
craft - 


1 OOD 
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POLISHED SPECIMENS 
OF DIFFERENT MATERIALS 
25¢, 50¢ and up 
Agate ana turritella 
ified wood 
NO ORDER LESS THAN $2.00 


Write for List 
E. CAILLAND 
3642 Gardenia Ave., Long Beach 7, Calil. 


asper, 
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BEFORE you Buy ANY LAPIDARY 
on { bor IT, 


Wes B/G FREE 
CATALOG 


32 Pages packed full of helpful Lapidary inst- 
ructions...Should be inevery rock nuts library. 
Plus complete information on the famous 
Hillquist line of Lapidery Equipment including 
Hillquist Compact Lap Unit, Hillquist 16" Rock Saw, 
Hillquist Trim Saw, Hillquist Auto Feed, Hillquist 
Gem Drill & Hole Saw, Hillquist Facetor; Hillqauist 
Drum Sanders & Hillquist Diamond Saws 


«4 Send NOW to 
Lepidany EQUIPMENT CO. 


1545 W. 49 ST. *SEATTLE 7 WASH 


“WATIONS LARGEST MFGRS OF Fin€ LAPIDARY EQuIt 





AUSTRALIAN OPAL 


Beautiful cabochon or doublet 
$5.00 to $50.00 ea. 
Opal rough for cutting 
$10.00 to $50.00 per ounce 
or by the piece $2.00 to $10.00 ea. 


ACE LAPIDARY CO. 
P. O. Box 67, Jamaica, New York 











URANIUM ORE 


High grade specimens encased in clear 


plastic, and labeled with ball chain 
attached. — $1.08 postpaid 

Genuine specimens, free gold, encased 
in clear plastic, mounted on labeled 
base. Use as desk weight or collector's 


specimen. — §2.5@ postpaid 


TOMMY’'S ROCK SHOP 


“The Gem of the Rockies” 
OURAY, COLORADO 











GEM VILLAGE 


GEMS, MINERALS ANTIQUES, LAPIDARY, 
GOLD AND SILVER WORK. Lots: four 
left — $100 to $200. New dwelling and 
shop $5,500 


Frank Morse, Bayfield, Colo. 
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NOTHING BUT 
NATURAL HISTORY 
IN LAYMAN’S 
LANGUAGE 








i ‘aida eth cai cal 
Frontiers - Five Times a year 
3 years (15 issues) $4.00 
Published by 
The Academy of Natural 


Sciences 


19th and PARKWAY 
Philadelphia 3, Pa. 


BY P J 
dl 3 
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OUTSTANDING 


GEM OFFER 


The finest selection ever offered for the 
money. Limited quantity only. Parcel 
containing rough gem pieces as follows 

— 4 aquamarine 

— 1 amethyst 

— | citrine 

— 1 yellow-green bery! 

— 4 tepaz 

— 1 garnet 

— 2 rese quartz 

— 1 white beryl 

— 1 labradorite (transp. yellow) 

— $5 tourmaline 
PRICE $30.00 (Fed. Ex. Tax Included) 


Satisfaction Guaranteed 


Also magnificent transparent green 
tourmaline, select tourmaline matrix, 
large tourmaline crystals, a few 
California pink beryl crystals—ask 
for approval selection. 


WRITE FOR LIST of outstanding mineral 
collection recently acquired 


$12 ATLAS BLDG. SALT LAKE CITY, UTAH 














ACHAT 


Zeitschrift 


FUR DIE FREUNDE DER MINERALOGIE 
EDELSTEINKUNDE & GOLDSCHMIEDEKUNST 


A German monthly semi-technical 
magazine for mineralogists, geo- 
logists, gemmologists, and jewelry 
craftsmen. 

Sample copy: $0.25 
Subscription: — $2.50 a year 
Advertising rate card on request. 

Write to: 


The Earth Science Digest 


Revere, Massachusetts 








FREE CATALOGUES 


On RARE OUT-OF-PRINT AN IN PRINT 
BOOKS on the Sciences and general 
fields of literature. Send for your copy 
today. I also search for hard to finc 
books. Send your WANT LIST. 
KARL A. SAHLSTEN 
PLAISTOW, NEW HAMPSHIRE 














PROSPECTORS, ENGINEERS — 


For you, the 


CHICO PAN 
the pocket-size gold pan used for 
sampling and panning. Chrome- 
Nickel Stainless Steel 
Sent Postpaid for $2.20 
Write: A. O. BARTELL 
Mining Engineer 
321-D Piatt Bidg. 
Portland 5, Oregon 











MINERAL NOTES 
AND NEWS 


Devoted to the study of minerals and 
the activities of Mineral Societies. The 
Official Journal of The California Fed- 
eration of Mineralogical Societies 
Subscriptions $1.00 a year; single 
copies, 10¢. Special reduction to Society 
members. Ad rates on application 


Paul VanderEike, Editor 
Route 5, Box 177 
BAKERSFIELD CALIFORNIA 











Mention The Earth Science Digest 


When Answering Advertisements 
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BLANK MOUNTINGS 


Set your own stones in attrac- 
tive mountings made especially for 
the amateur. 


An approval selection of rings, 


brooches, pendants, earrings, 
bracelets, lapel pins, tie chains, 
and cuff links will be mailed at 
your request. 

You may select the one suitable 
for your needs and return the 
balance. 

Just send references or a small 
deposit. 

One full pound of small gem cut- 
ting material containing at least 
25 varieties. Majority need no 
sawing. 


$2.00 plus 25¢ postage 
SMITH'S AGATE SHOP 


228 S. W. ALDER ST. 
PORTLAND 4, OREGON 
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Sept. - Oct. 1947 
EARTH SCIENCE DIGEST 


Now Available ! 

We have acquired thirty new copies of 
the September October issue (Vol. 
II, No. 2). This issue features OUR AT- 
MOSPHERE by W. D. Keller, Part II of 
A STUDY OF LAKE SUPERIOR AGATE 
by T. C. Vanasse. Part VI of FAMOUS 
LOST MINES (The Lost Breyfogle) by 
Victor Shaw, A STORY IN STONE by 

L Strimple, and GEMS FROM 
GEOLOGY (Darwin on Petrified Trees) 
This issue is permanently out of print 

o more copies will be advertised for 
sale by us after these are sold. Our 
offer to pay 40c for used copies of this 
issue still appli 


plies 
Sept. - Oct. 1947 issue—$1 per copy 


The Earth Science Digest 
REVERE, MASS. 





ie 





PPP LPP PPP ALAA ALLA 











Texas Cretaceous Fossils 
For beginners and advanced collectors 
3 nice large Texas Cretaceous fosrils, al] 
different an correctly c'assified as to 


name and locality — $1 small fos- 
sils, all different — $1.00; or both for 
only $1.75 vrepaid 

O, F. TURPIN 


2812 W. 6th Street, Ft. Worth 7, Texas 








THE EARTH SCIENCE DIGEST 











GEM ROUGH 


TOPAZ—Quartz: From Madagascar. The 
maderia or sherry wine color. Fine 
gem quality crystal fragments 1 to 4 
gram pieces @ 70c per gram. 

GARNET: from So. Africa. Fine gem red 
color, recommended for cabochons, be- 
cause of bubbles and inclusions, but 
has pieces suitable for faceting. In 
large pieces @ §.25 per ounce. 

SMOKY QUARTZ: from Brazil. (champagne 
topaz), excellent quality. crystal clear, 
with a warm “hickory smoke’ color 
distributed evenly throughout. Makes 
beautiful brilliant faceted gems and 
spheres of substantial value @ $3.10 
per pound. 


RUTILATED QUARTZ: from Brazil. Select 
trimmed, fine, silvery, hairlike in- 
clusions of rutile in crystal clear 


quartz. Also called sagenite and Venus 
of Thetis hairstone @ $1.45 per ounce. 


Our catalog is now ready for distribu- 
tion. The following items are lis'ed, 
varieties of gem rough, s'abs and blanks, 
synthetics, ring mountings, books, tools 
and abrasives, gem and ring cases. ASK 
FOR IT... IT’S FREE 


ALL PRICES F.O.B. NEW YORK CITY 
Satisfaction guaranteed. Money refunded. 


Technicraft Lapidaries 


Corporation 


Import - Export 
3560 Broadway, New York 31, N. Y. 





BACK ISSUES OF 
The Earth Science Digest 


The following back issues of the Earth 
Science Digest are now available: 

Oct. 1946 $0.50 May 1948 0.25 
Nov. 1946 0.30 June 1948 0.25 
Jan. 1947 0.30 July 1948 0.25 
Feb. 1947 0.30 Aug. 1948 0.25 
Apr. 1947 0.30 Sept. 1948 0.25 
May 1947 0.30 Oct. 1948 0.25 
June 1947 0.30 Nov. 1948 0.25 
July 1947 0.30 Dec. 1948 0.25 
Aug. 1947 0.30 a 1948 0.25 
Sept.-Oct. 1947 1.00 eb. 1949 0.25 
Nov. 1947 0.30 Mar. 1949 0 25 
Dec. 1947 0.30 Apr. 1949 0.25 
Mar. 1948 0.35 May 1949 0.25 
Apr. 1948 0.25 June 1949 0.25 


The Earth Science Digest 
Revere, Mass. 
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All books listed here may be obtained by sending a check or money 
order to THE BOOK SHELF, THE EARTH SCIENCE DIGEST, 


REVERE, MASS. We pay postage. 


A CATALOG OF BOOKS ON THE EARTH SCIENCES 





Part Il. — Gemology, Petrology, Petrography, — 


Fluorescence, Radioactivity 





GEMOLOGY, GEM CUTTING 


CALIFORNIA GEM TRAILS by Darold J. Henry. 1948. 64 pp., 32 illus. 


5000 YEARS OF GEMS AND JEWELRY by Frances Rogers and Alice 
Beard. New Revised Edition. 1947. 308 pp., 95 illus. 


GEM CUTTING by J. Daniel Willems. 1948. 224 pp., 96 illus. 

GEM STORE LORE by William Poese. 1948. 54 pp., 38 illus. 

GEMS AND GEM MATERIALS by Edward H. Kraus and Chester B. 
Slawson. 4th Edition. 1941. 287 pp., 344 illus. 

JEWELRY, GEM CUTTING AND METALCRAFT by William T. Baxter. 
1942. 287 pp., 170 illus. 

POPULAR GEMOLOGY by Richard M. Pearl. 1948. 316 pp., 116 illus. 


REVISED LAPIDARY HANDBOOK by J. Harry Howard. 1946. 220 pp., 
51 illus. 


THE ART OF GEM CUTTING by H. C. Dake and Richard M. Pearl. 
3rd Edition. 1945. 128 pp., 55 illus. 


PETROLOGY, PETROGRAPHY 


ERUPTIVE ROCKS by S. James Shand. 3rd Edition. 1944. 488 pp. 

IGNEOUS MINERALS AND ROCKS by Ernest E. Wahlstrom. 1947. 
267 pp. 132 illus 

KEMP’S HANDBOOK OF ROCKS by Frank F. Grout. 6th Edition. 1940. 
300 pp. 

LIMESTONES, THEIR ORIGINS, DISTRIBUTIONS AND USES by F-. J. 
North. 467 pp. 

MANUAL OF PETROGRAPHIC METHODS by Albert Johannsen. 2nd 
Edition. 1918. 649 pp., 765 illus. 

MANUAL OF SEDIMENTARY PETROGRAPHY by William C. Krumbein 
and F. J. Pettijohn. 1938. 549 pp., 265 illus. 
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Part Il. — Gemology, Petrology, Petrography, 
Fluorescence, Radioactivity (Gont.) 





PETROGRAPHY AND PETROLOGY by Frank F. Grout. 1932. 522 pp., 


265 illus. $ 5.50 
ROCKS AND ROCK MINERAL by Louis V. Pirsson and Adolph Knopf. 

3rd Edition. 1947. 349 pp., illus. 4.00 
SEDIMENTARY ROCKS by F. J. Pettijohn. 1949. 526 pp., 40 pls, 131 

figs. 7.50 
STRUCTURAL BEHAVIOR OF IGNEOUS ROCKS by Robert Balk. 1948. 

177 pp., 25 pls 4.25 


TEXTBOOK OF PETROLOGY by F. H. Hatch and R. H. Rastall. 
Vol. I. The Petrology of the Igneous Rocks. 9th Edition. 1937. 


Revised with A. K. Wells. 368 pp., illus. 3.79 
Vol. Il. The Petrology of the Sedimentary Rocks. 3rd Edition. 
1938. Revised by Maurice Black. 483 pp., illus. 3.75 
FLUORESCENCE 
DIE FLUORESZENANALYSE IN DER MIKROCHEMIE by Max Haitinger. 
In German. 1937. 192 pp. 5.00 
LES APPLICATIONS PRATIQUES DE LA LUMINESCENCE; FLOUR- 
ESCENCE, PHOSPHORESCENCE, LUMIERE NOIRE by Maurice 
Deribere. In French. 1938. 263 pp. 9.00 
LUMINESZENZ-ANALYSE IM FILTRIERTEN ULTRAVIOLETTEN LICHT 
by Peter W. Danckwortt. In German. 1940. 241 pp. 5.29 
RADIOACTIVITY 
A MANUAL OF RADIOACTIVITY by George von Hevesy and F. A 
Paneth. 2nd Edition, 1939. 323 pp., illus. 7.00 
HANDBOOK OF URANIUM MINERALS by Jack De Ment and H. C. Dake. 
2nd Edition. 1948. 96 pp., 22 illus. 2.00 
RADIATIONS FROM RADIOACTICE SUBSTANCES by Lord Rutherford, 
James Chadwick, and C. D. Ellis. 1930. 588 pp., illus. 6.50 
RADIOAKTIVITAT by Hans Israel. In German. Vol. 1: Grundlagen 
and Messmethoden 149 pp. 4.25 
THE SURFACE-HISTORY OF THE EARTH by John Joly. 2nd Edition 
1930. 234 pp., illus 3.50 


The Book Shelf 


The Earth Science Publishing Company Revere, Mass. 





Next month: 
Part III: GENERAL GEOLOGY, PHYSIOGRAPHY 
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URANIUM BEARING MINERALS 


Prospectors and collectors everywhere are feverishly looking for 
uranium deposits. The demand for uranium bearing minerals has 
never been greater than at the present time and we are pleased to 
announce that we have been listed and recommended by the Atomic 
Energy Commission as a source of supply for samples of radioactive 
minerals. 
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AMPANGABEITE 1” to 34” 75c; 1” $1.50; 142” $3.00 and $4.00. 
AUTUNITE 1” 25c; 2” 75; 3” $1.50; 4” $3.00. 
CARNOTITE 1” 75c; 114” $1.50; 2” $2.50; 3” $5.00. 
CYRTOLITE 1” 75c; 112” $1.00; 2” $2.00; 3” $3.50. 
ELLSWORTHITE 112” 50c: 2” 75c; 3” $1.50; 4” $3.00. 
EUXENITE 34” 50c; 1” $1.00; 1144” $2.50. 

GUMMITE 14” to 34” 50c; 1” $1.00; 2” $2.50; 3” $5.00. 
SAMARSKITE 34” 75c; 1” $1.25; 1142” $2.00. 
SCHROECKINGERITE 34” 35c; 1” 50c. 

THORIANITE Vial-containing eight small crystals 75¢. 
URANINITE 1” 50c; 1” $1.00; 2” $2.50; 3” $5.00. 
URANOPHANE 1” 50c; 2” $1.00; 3” $2.00. 
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PROSPECTOR’S COLLECTIONS OF URANIUM 
BEARING MINERALS 


Collection of all twelve varieties in small size, correctly labelled 
$6.00. 


Collection of all twelve varieties in larger size, correctly labelled 
$12.00. 


All radioactive minerals sent by express. 
C.O. D. shipments not accepted. 


GEIGER COUNTERS 


A Geiger Counter is a necessity for prospectors to locate radio- 
active mineral deposits. We can offer five different models ranging 
in price from $79.00 to $250.00 each. Write for descriptive circulars. 


SCHORTMANNS MINERALS 
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10 McKINLEY AVENUE EASTHAMPTON, MASS. 
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